(suondano

10) 2 s

] Toovy 200z T0glS 80Z$  91602El0 ~joolamI — WZ/VIOVAWI HIVHONIYM]  601EZ91
- 00y Jeooz  logls etz 1 swogzzo]  zemi | g/'IOVANIMIVHONIYM|  801E29)
| |oovy |zo0z  ioglg 812$ ~ ogsozzzol  jeewi |  WB/ETLOVAINI HIV'HONIHM|  L0+£29}

__|oovk 666 061§ |ove§ | zoozoooov| ldigiz | _«¥IE'LOVANI'HONIHM| _S880v6)
i “|oovy 66+ 0ELS L6v$ ~ yooees| sz aNVE ‘MVS|  0¥96€SH
0ovy 866}  OELS €28 | 11E269 aieeva JTONV /€ “TIHA|  ¥¥26e6!|

- 00Fy 8661 l0glS /€26 | zieled]  |aieeva J1ONV .8/ j_mo‘. ZZ6E6)

00¥y 2661  0ELS  €0Z$  168988-3H ~ueww HVINOHID Wb/ L MVS|  88ELL6L

B 0¥y 0ElS  leoks 0€9S o ONISY3ATY .Z/L ‘T1IHA] 662416}
L 0ovy L ress] e ONISHIAIY L2/L “TIHA|  19YLL6H
R oovy I ogzge0; z€9 - ) ONISHIA3Y .Z/L “TIHA;  ¥510L64

00vy  vss62,  hma HSALZ/L TINA]  8102¥00

; 0¥y L iesee] HLEMG USAW/L TUNA] L402¥00
: 00bY SSvL 62y | 310 'Y3ANINO| 6281451
. 00v¥ L8S9 z62y ] ¥IANO!  8Z81YSl

00 L Z0L0495 IYIHINVd § ONILYOOHdIOIY ‘MVS| S62LPS)

: 00vy m ~ 1816G0¢ SLISWI WP/ LOVANI ‘HONFHUM|  9¥00vS}
5 00%¥ i GPLET SpeEL3 | WZ/L ¥ HIANIO|  EVB6ESL
. 00vy ~ ¥80621| leema ! 'SSIIQHOD .8/€ “THHA!  9E96ESE

oovy ) _zvoeL  mez 'SSI1AYOD LB/E “TINA;  8ESEESH

i oovy L o9neovel 30041V LOVdINI HIV .8/€ 'HONIUM,  6909£00

_oovy o el xe 3NIHOVW 3NDYOL ‘avaH;  L/€2L0}

I oovy L eslzgzl  |SA3496k | 318YLMOd ‘OILINOVW THMA]  1119E00
o __|oovy _ Tyeoioo: lvg | HOLYNLOV ‘AN mm>>on: 8€0Z101
L 0ovy | leL094v0] {ETR ~ YINWVYH ANVLON ‘T1Na]  £020101
L. ooy . Sweeveel w9 : 5 '¥3ANONIIANYS| 5290101
- 0ovy 21901 o513 | . .2/L 1OVdWI 'HONIYM, 6822180

- oory .. YN s ‘ OIF ‘MVS| 059£5.0
A 0ovy b VIN| VIN m ) LOVdII ‘HONIHM|  Gp9ESL0

- __|oovy 1 wN  Joios | ] LOVdWI ‘HONIHM|  E¥IESLO
I L4l ¥S526 0104 | LOVdNI 'HONIHM,  0¥9ESL0
. joovY ~oveveoz00|  |zz09 : 01419313 08I0 MIANVS|  29€25L0
ST . 4swiisvol o lGeze | ONVE ‘MVS  0€686€0
- 00y ) o eogl e | OINVHAAH ‘dWNd  9ZL26€0
| oory ] sovy elzy | ) y344NE  28£96€0

0¥y 3181198 m WZ/LTIYA 8S6YPLO)




0sor 13 9661 ;06v. 1091 $ 1866} 000es UMY 133GV ¥ZBLYSt

- S S mmn e T S BoothudySN S . S Sty [P b ]

—oww 010 1002 A.c:mvu 88y v$ 6SEC0EYZLANAA, ALVYWHIM o O_ZOI._.UN._w s_m_._.w>m Gz_l_wmj . ovw_‘;vmv

1028 010 9661 |o6¥L 6668 ££6626 00t mw&(&, wz_.IO<s_ Oz_.oommIm 290LvS1

mmc_comz coEO w:oo:m__wowi .coawo &mmm_u >_aa=m _Eaumu_

N N B S 4 T i ysmawsnnwion |

o8 jze3 100Z GEbL 981911r9010] 3sooore Ll TWOILLJO'MINNYOS|  ¥86L¥6L

e e |zz3 166} SEVL " igigzoxede; [eoNOISsi  WOLLdO ‘MANNVOS|  6E92L6L
S0EE be3 jzooz seve 1 v6S0E00IM;  ISngilX . TYOLLdO'WANNVOS| 218SSIe

- ooy ‘zZa  [9e6L  |sevL N l9gg - TVOILAO ‘MINNYOS:  2GHZ¥el
‘ EoEnScm Emﬁ;w co_um—EoE_ moEO :oamo UISSelD >_aa:m _Emuw.._

500'2$ | T eeoes P €SWILINMVIOL
loge  |zza 8861 ocve  Jzies | his0soochk  0EMM O ¥ALMMITIIHM UILMMIDAL  LOEEE0D

_mwnw ol mw._._m>>._wm13 HILHMIdAL wNmmmoO

] ,oomm mmtm oomm mw.:m>>.m_mx>> mm:._m\sm_ntrr 8G1L0¥S1
mm:_soms_ mc_wanoo mu> L ooEO ucm JoumadA] - co:moc_wwm_o >_aa:w _Emuwu_

| |
| € SW3LI 3NN TV.LOL,

Soee g3 886k loEy.  S9E$ | 98Z6ZIOHL

110z8 00 |se6L  loew.  gzes | 861ZXH|

-y
]
;

|

- oovy [N ossi  loevs  lszes | evseos, ~ laievd |  DINOMLOTH HOLYINOWO,  1S2ZELD
g8 |ze3 o861 lozv.  loi§ | geeooz]  lasizid | ' DINOMLOTTA MOLVINDTVD]  0Z2€L0
i .10e8 |zza log6l ozv.  gzes .wamo\.  lalewd | OINOYLOTI3 WOLVINDTVO!  09ZZELD
i o | souney Bugenojeo pue Bununoooy - uoneoyisseld >_aa:w [esapay

eer'zs S eeves S 0 yswauannwiol|
o joovy  zN o geel  joeis  lews | WNL IWHWS - 1353Aa%dvVL] 0586820
! joovy  Jeww  jeser (08I 4§ ) leeezy | 135 ¥3TINd| 2896820
. 20¥€  |sz3 296}  logis  looss 105221201 DAHD LNO ¥DOIHOMANVd TOHLNOD!  £68€650
~_|owov )3 |z00z (08l 0088 |  3Aeeleyvz|  |dSvoeL 13S LNOMOONM|  #21E291
- ) D m_oo_. ucm.._ ho mCSO.wﬂ_x ‘s1eg - :oamow_wwm_o >_an:w.._mhwku
|
ezovss 1 LT Uezevss ) 0 b cebswauanmviol]
| Jooww  jzw o jzooz - loers  lises | ewezi  lsema | _ SSIIQHODTING; _ £209G+2
. |00vr  jzWN 2002 0ElS  |kse$ | vywigg)  |/86MA | . SSI1QUO0TINA,  220954Z]
[ _ 2/V LoV m_< xozmmz 011£29

wmmowowo , oo rws__

(suondao, 1) 2181



oovy

oo#v

120

50€e

S0ee
vOES

~joror

00vy

~iszop

“loLor

oL0v

(1110)4
¥0€8

050

ze3

£266561
vL1Z161

L69EZ2)

 9191¥61

1002520

wmomNN H

- 8590¥61 |

1986ES |

LEPLLEL

mmwmwm }
m\.w@wwo

8994101

668210

 1692650]

29196€0

~ 006ZEL0
SBEZLEL

h.mm‘_‘ vm 2
yEE0LOot

1602101

8819512

| 629ze9l

69Giv61

" '£90Z¥00

6LLIYSH

_E0VObSE

m—wovmp

8661} 0162 €08$ ! VIN V¥86 1410373 ‘WNNOVA HANVITO |
1661 0162 1228 | ¥9VEATSELE ~ INVWSLivY OR4LOFT3 'WNNOVA HIANVITO
2661|016 1098 Ze9ro EEVS | ~DIM1D313 'WNNOVA “HINVITO!
:8« ot6L 862¢ |  WN|  oiEglo | OMLOFIIWNNOVAUINVITO,
¥86L  lok6L 06 ] e ~ omoIa’ AY3INVITO|
Z661  [016L £09$ - 629%0| EEVS DI¥L0T13 ‘WNNOVA HINVITO
6661 (016 |8Si$ | EISIAS6Z66| 00ELIOM | ORLOITI WNNOVA MINVITO|
‘ EmEn_:vm mc_cmm_o E::om> ? Emcw__om J100|4 - coamoc_wwm_o >_aa=w [esepady
ﬁ
‘ ‘ |eve'ss o ) ZL SW3LI 3N TVLOL]
G661 968G .28 _ oveeEL,  1ZIASS ‘ NOISIAZ13L "HOLINOW
266k 0gLL  |oses i €82186] (09H-LAE} ~ NOISIATT3L ‘13S ONIANIZOTY|
¥66L  OELL 0628 ~191680] 10102SD NOISIAZ13L ‘135 ONIAIZO3Y|
S86L  0ELL 899$ 0EYOLYSOS HHGEENM “NOISIASTAL ‘L3S ONIAIZO3Y
0661 08LL  |099% . PBLOEEOWM| INOEOLLD ' NOISIAFT3L ‘13S ONINZOTY
1861 o€ |899% 9120€2012 ST Ty NOISIAZ13L ‘L3S ONIAIZOIY
6.6} 10ELL vovs . EEVOSE6AN] AOLELLD NOISIATT3L ‘L3S ONIAIZO3Y |
G861  0SLL 5098 0425¥50d 0£GZOLD NOISIAZT3L ‘L3S ONIAIZOZY
486 0gLL 899§ 'ZOLOETOML| HdSEEUNE NOISIAZ 3L ‘L3S ONIAIZO3Y
8661  0€.L  |sges 9¥Z09S08V1 |MEEDOZLD 'NOISIAZT13L ‘L3S ONIAIFOIY
Z00z  ogsz  loses £96120V2D) 1220ZOAd NOISIAT13L'L3S ONIAIZO|
686L 08 1009$ - 80E£096-L0E,  [0BWILA ‘AL ‘L3S ¥3DNA0HdIY-HIAIZOIY
Eww co_m_>m_m ._. vcm ‘soipey mcamao:o:a uoneaysse|) Aiddng _Ewuwu_
i - led'ig e ] m ‘ L WALl 3NN TV10L
066l |01SL  [I€SMS 9821Z-LIOHF  [oo0ssz | _W3LSAS ONRIALLIY,
! mw._answ 30yj0 - uoyedyisse|) >_aa=w _Eovmu
L lperels - ,: 04 SW3LI 3NN I0L,
|eooz  loevz iezvs _WN|  lozzd3duHS ~ ¥3dVd'INIHOVI ONIGA3YHS |
6661 06¥. 821§ ze9€2] looozs1 | ‘
l00Z |06V, 69¥'¥S | 9EL69890LEDWA W EINVINN]
661 joev.  geets | uez 10002s1 W3LSAS oz:umi
966 06v.  ¥09'l$ | 8€Z64 00021 WALSAS ONN3EVT
66 jo6vL  S66$ | iSIOP  [SNIdOXY W3LSAS ONI3EVT|
_8@ s Z| - mmv_sz dmﬁﬂ

06¥L

(suondey,

1)

cisn

1000257




Sv0'26$

(suondag

1) 2SN

SO SENUU S—

USSP




ey | z8v'1L$ - ZSW3L 3NN TVIOL|
| ooee| 823 s96l| - olgseve'ls  yoL OLLL-bL _IvOILdO ‘H31IWOHOIN|  ¥O¥1650)
- qoee| ve3| 986k  012S07LS ~ 066.L1 ZELINA]  DINOMLIDO3TA .9 ‘HAITVO|  Z0¥L6L0
, “s100). oc::wmws_ :oamoc_wmm_v,zanaw jeJapa
—— R S ”H —— h e R SUNUS — P

B I v o I GSW3LIANNTVIOL
] 00¥¥| ZLA 1661 0ZIS|0SH' 1S 811 FAXA INOHOL HINILINW]  9zveLLE
| 0Ov[ZMN 986k _0zIS6Ps VIN ~ ¥4009ML ‘3NDYOL ‘HONIFUM|  18996€0
]  00FF| CLN 186}  0zKGi86€8 | E1€02 ~ | 8009401 3NDUOL ‘HONTHUM|  808ZE10
|| OOvwiZiw sseL  02ISISTLS VIN| . ve003  3NDHOL'HONIUM| L682£09
} 00vY ZUN B86L  0ZIS|STIS VN, _¥9009 '3NOHOL ‘HONIUM,  9682€09
M i passmoduon .vmmumcoz $100 | nch - UoNedYISSe|D >_aa=m _Emowu_

2L1°02€E$ | o - uozss B L L} SW3Lt 3NN W10L
SL0v| €3 666k OCCZ[OEY'BS | 0LOZLYBNMVI | 0-L9TL¥E HIUVHL  LLOY6L
) SOEe| ¥23 196L)  OEEZ|000°€$ 8.968¥ . eves YNve J8NL ¥IUVEL  9IGEZEL
) 'GOEE| 23| 196} 0£EZ|6€9'01$ LeL68Y | 05.9: YNVE 38NL ‘WIUVEL  L1GEZEL
S0ee| v23| 196l 0EEZ|8V9'IES 6€L68Y s SNV 38NL HIUVHL  8ISEZEL
_GOEE| ¥Z3| 1964 ~ oeez|zeL'es | €8968Y|  EOVB YNVE 38NL YT UVHL  61GECEL
soeel ¥z3a| 1964 _ oegz[eeL'es  66968Y! . v0P6. YNVE 38NL HITVEL  0ZSEZEL
S0€€| ¥23! 196k  0£€z|6S9'0LS | 8Li68Y ) 6¥.9 YNVE 38NL I NVEL  12SETEL
GOeE| ve3d| 1961  0EEZ|L89°H1$ . 6zLe8Y 19606  YNva3anL ¥3vyl] zzseeel
e0ZE| ve3| 196} . oeezjeor'ees | 668y | 0966 | INvE 38NLIWVAEL  Eeseetl
) | coge| ¥Za| Lo6k| 0££2(920'6$  v8968Y| G028  MNvE3anL ‘¥IUvHl| pISEZEl
[ | soee| vz3| 196, _oeezjesl'ols | 1£568Y 68S1| ] NvE 38NL ‘WIUVHL,  SZSEZEL
|| soeg| vz3| 1961, _ OE€Z|66EGLS | 06968 | 185k xz«mm_mnﬁ,m.ﬁ_éh 92GETE}|
| Goeg| vza| 196k,  oeeziBLM'MM$ | Ghze8y| | 8hi9 _ YNvE 38NL I TVHL|  L2GEZEH]
e Soee| ve3| 5961 0E€Z|¥.Z'9E$ 59909 | ¥02r19Q]  ONNVHGAH W3S 'MITVHL|  L¥BE6SO)
o ~soee| v2a| 961 ~ oeezibieoes 19909 ¥0ZI-L9a ~ DINNVHOAH ‘IN3S ‘YITIVHL]|  6EBE6S0
| soee| ve3 q96L  OEETiviZ'9ES 99909 ¥02I-190 OIMNVYAAH  GEzveTh
_ | _coee vz3[ G96L]  OEEZ|biZ'OES 89909 | yoer Ewn_ ~ OINVMAAH ‘IW3S ‘WIIVHL|  SEBE6S0
e ~ m.m__E .r ommw :Smoc_wmm_o Aiddng jesepe4
, .,.iiw:oaamoxm ssej) oN | 1S ! Zisn mcozamoxm SSB|D Woly oLr EmE:omwﬁg\ﬂco:amz_v«;tann_ amEE:m‘
INIWdIND3 GIAIAONd LINFANYIA0D 0SS

sjususnipy,

14 Adewwng




creaes | ] 1 swewssnlpyigoy | T T e T e )
eeiuso8 1 1 1 T Cleseuses | T T agnannwiol
.. .. . love| Ge3 vB6L  0EbS|6B1°2G98 | esve, _ 6% 3OVHOLS DINIOOAYO FHIHIS  £620650
i T o T syue) abeioig - uonesyisse|D Aiddng |esepa4

.- _4 . - - - e e e o -

sjuawysnipy, id Arewwing




NAS13-03034 Page 203 of 232

PART III - LIST OF DOCUMENTS, EXHIBITS AND OTHER ATTACHMENTS
Attachment J-11

SAFETY & HEALTH PLAN

(NOT INCLUDED)



Safety and Health Plan

for the

NASA Test Operations Group Contract

31 August 2004

Submitted by Jacobs Sverdrup

o) b(el)

NTOG Qeneral Managef ' “NTOG $&MA Manager

NASA Contracting Officer T SA COTR %

ASA Safety & Mission Assurance -

!E'JACOBS
SVERDRUP



Environmental, Safety, and Health Plan

1.5 Assignment of Responsibility coo..ooveeivieiriiiiiviiiniiiiiciiirivsecesieecicece e G-6
1.5.1  General MAanager. ...c.vorieneiirseieiiriiiiiiiiiisiierivse et eeeae s cesise e eeeseeen e sannsaneas G-6

1.54  EmPIOVEES woovvreivrierenrieinininenieiiiciiiieceiciciciiiiiesiesccencie vt G-8
1.6 Provision Of AUthOBIY .o G-8
1.7 Accountability e G-9
1.9 DOCUMEntAtON oottt s st e s er s G-10
1.9.1  Roster of Terminated EmMPlOYees ..o G-11
1.9.2  Material Safety Data ...ocooovceiniiiiiiiiniiiiiiiii G-11

2.1.1  Compenhensive SUIVeY....oouiuiieniiiiiiniceicienicneiee e G-14
21.2 Change ANalysis.....occocverviiriiieiviiininiiiieiiininiieenic e G-14
213 Hazardous Analyses .......ocoocoveeiicinnrinineninicnniiniiceinic s G-14
2.2 INSPECHONS rivrricnceiencriesereninieniensienieaeret it snenee e G-14
2.3 _Employee Reports of Hazards ...o.ooccovceniiniiiiiiiiiiiiiiiieiciiiiiiicee G-14

Volume Il G-ii E .JACO

Mission SUItablllty Use or disclosure of data contained on this sheet is subject to the restriction on the titie page of this proposal SVERDRUP




. 2 ®
3.0 Mishap Investigation and Record Analyses ........ooeieereinnnnnne Soreeasensaseennsetsessnnnsarnnence G-15

31 Mishap InvestigatOn. s G-15
32 Trend ABAlySiS e G-16
3.2.1 _ Accident/Incident Summary L8ST2 o3 4 SO G-16
322 Log of Occupational Injuries and TI0esses weoecoeeo G-16
4.0 Hazard Prevention and Control.. v mmeesessses oo G-17
1 Appropriate CONIOS. v G-17
4.1.1  Hazardous OPErations evsvneneecesci G-17
£1.2  Written Procedures .o G-20
4.1.3__ Protective EqQUipment v G-21
4.1.4 _Hazardous Operations Permmits ceeevseccecomisei G-21
4.1.4.1 Operations Involving Potential Asbestos EXPOSULes ... G-21
4.1.4.2 Operations Involving Exposures to Toxic or Unhealthful Materials ... G-21
4.1.4.3 Operations Involving Hazardous Waste...eenocmvoseen G-21
4.1.4.4 Operations Involving New or Modified Emissions/Discharges to the
VIOt v G-21
4.2 Maintaining Facilities Baseline Documentation....ocooveveececceesssnenipo G-22
33 Preventive Maintenance e G-22
44 Medical Program e G-24
50 _Emergency Response v G-25
2L Pl G-25
22 Emergency Contacts e G-26
23 e RO PONSC G-26
23 Sl RSP ONSE s G-26
22 Emergency Medical Care v G-26
6.0 _Safety and Health L2008 oo G-27
6.1 Initial Traiing e G-27
6.2 Job-Specific LERIOG G-27
6.3 Supervisory Taiing. s G-27

Volume Il Giii JE .JACOBS

ission Suitabili
Missio tability Useordisdosl.raofdataoomainodmtrisshootissubjocttoMeresMcﬁmonﬂnﬁﬁcpmofhlspropow SVERDRUP



1.0 _Subcontractor Environmental, Safety, and Health ..................... sa2000000000s0essssseenyrazesre G-29
L ) e G-29
7.2 Hazard Analyses ..o G-29
7.3 Incident RePOIGNG .coociiiiiiiiiiiiiiiiiveecciineeesiii G-29

8.1 Partnership with Centers ..o G-29
8.2 BXPerence...niiniiiiiiiiiii e G-31
2.0 Environmental Management....ooucceseeerirnsrneninniisnecsesstee s ssssosssssssensnnenssss G-31
21 PhilosOphy..occverssessieinnsicriiiiioiii G-31
9.2 Regulatory Compliance .....ueicceriiennecnnnriiieeeeiessse G-31
2.3 At Emissions RePOrtng ..o ittt oo G-34
24 Planning....oisiiiiniiiiniiiiii i G-34
2.5 The Four R Program .o G-34
2.6 Affirmative ProCUremMent .o nveeeesiiscinoe G-34
10.0 SUMMAIY ..ovveiiiinncensiininnnnnrciise e sccannes G-35
Attachments
Attachment 1 Reference DOCUMENES oo G-37

Attachment 2 Definitions

Liist{'ibf Figures

Figure
Figure 1 _ Key Features of our ESH Program

Figure 2 Features to Communicate ESH Goals/Objectives to the Workforce
Figure 3 NTOG S&MA Qrganization

Figute 4 ESH Documentation Matrix

Figure 5 OSHA Required Written Plans and Corresponding Site Plans

Volume 1 G-iv JE 'JAco

Mission Suitabili
ty Usaordisdosmaldahmnuinodm&isshoolissubjectlothareltncumonlmtmopapofmilproposd SVERDRUP



Figure 9 Maintenance Technique OpGmization.......icoceeviveceeerienieeisiriniinienierininiiceiricieeieienn: G-23
Figure 10 Emergency Contact Last....oovvrivivnnninniiiriciiiiiiicciieecne G-26

Figure 13 VPP Elements, Implementation Process, and Experience Attainin
VPP Star C ot ICAtIOMN siiitseieresseeseerscirseiieessessessas tas eesesrsans sasesasoeessnesseesnsssressessesssessscs G-32/33

Figure 16 System Safety Approach...oocoeeinnieiiiiiiiiieii e, G-49
Figure 17 Safety Hazard Apalysis .....coooooveerieniiiiiiiiiie i, G-50
Figure 18 System Safety Analysis Techmiques ..oeeeeceeerniieieniniienieiniiie i, G-51
Figure 19 Risk Assessment Matrix .oooeeierirniarnieenniniiiieiss e G-52
Figure 20 Hierarchy of Hazard Solution Effectiveness. ....oooeevieeiinsieniiiininiieieniiii i, G-53

Volume i G- *
Mission Suitability Y JE JACO

Use or disclosure of data contained on this sheet is subject to the restriction on the title page of this proposal SVERDRUP



® »

Foreword and Message to Employees

We all deserve a safe and healthful work environment. Iam committed to ensure that our
management team provides that environment for each of you at SSC and MSFC. We achieve
maximum safety through the overall positive attitude of each individual, the manner in which you
undertake each task, and the attitude you assume towards your wotrk. These are the most important
factors in the success of the mishap prevention program. We can achieve ultimate safety only when
each of you embraces the goal to create an incident-free workplace, exhibits safe work habits when
undertaking each task, and is attentive to safety standards and work documentation. With these
objectives, combined with our genuine interest in protecting our co-workers, mishap prevention
reaches an all-time high.

Thete is a potential for accidents to happen in every job environment. It is essential that each
employee understand the hazards associated with their work and the importance of promoting and
following all safety and environmental rules, regulations, and applicable procedures. Our
management team is dedicated to achieving the safest possible workplace while ensuring no harm
comes to the world in which we all live. Every member of our Safety and Mission Assurance Office
assists in developing and structuring programs that, with your cooperation, ensure safety and
environmental protection at each of our work areas.

Safety and environmental stewardship is everyone’s responsibility. I expect each of you to take all
measures approptiate to ensuring the safety and environmental quality of your respective
workplaces. You are the critical element to the success of our environmental, safety, and health
program and, as such, have a strong voice in how our program is administered. In this ESH plan,
we have outlined various measures to facilitate your participation in policy development and
administration of the program. In addition, I have also established an ESH Hotline direct to my
office where you may report unsafe conditions ot provide suggestions to improve the program.
Callers may remain anonymous if so desired.

As employees of Jacobs Sverdrup, ERC, and SRC, we are all fortunate to be a part of companies
whose top leadership embraces their responsibilities for protecting their personnel and our
environment. Our respective corporate safety incident rates measure well below the national
average. Yet, our leaders also recognize that every incident that occurs is one too many — regardless
of the averages. As such, I am directly responsible to my superiors for the administration of our
combined safety program. Our ESH plan describes the policies, procedures, and methodology we
will use here in the NTOG organization through our Integrated Team Management Approach. I
have approved the content of this plan an take personal responsibility for its implementation.

=)

Vice Presidént and NTOG General Manager
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Introduction

Jacobs Sverdrup (JS) has developed this Environmental, Safety, and Health (ESH) Plan for
implementation on the Test Operations Contract (TOC) at the John C. Stennis Space Center (SSC)
and the Marshall Space Flight Center (MSFC). It is a baseline document that all managers,
supervisots, team leads and employees may use for planning, managing, controlling, and
implementing the NASA Test Operations Group’s (NTOG) environmental, safety, and health
program. The objective of this plan is to outline the process JS uses to: provide a safe and healthful
workplace for personnel; ensute a low risk of harm to equipment, propetty ot the environment; and
meet the regulatory requirements of OSHA, EPA, and NASA. Nothing in this plan is intended to
countermand, contradict, supplant, or contravene the requirements of the contract or the
requirements promulgated by regulatory bodies having jurisdiction. Key features of the ESH
progtam outlined in this plan are shown in Figure 1.

This ESH plan is a living, configuration-controlled document, and meets the requirements of the
NASA FAR Supplement 1852.223-70 (Apr 2002), NPG 8715.1, NPG 8715.3, and DRD SA02. It
1dentifies the means by which the JS Team members meet safety and environmental requitements
and ensure the safety of NASA, resident agency, commercial customer, and associate contractor
personnel, equipment, and facilities — as well as the members of our workforce. Policies and
procedures described in this document apply from startup throughout the life of the contract.
Reference documents are presented in Attachment 1. Given our commitment to ensure your safety
and administer this program based upon the best suggestion and inputs available from each of you,
we will revise this plan as necessary to incorporate those programs, policies, procedures, and
findings that promote a safe and environmentally responsible working environment for each of us.

Figure 1 Key Features of Our ESH Program
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1.0 Management Leadership and Employee Participation

11 Policy
We hold safety and responsible environmental stewardship to be essential values on all work
performed under this contract. Safety is the first essential element of mission success and implicit in

the NASA Core Values and Jacobs Sverdrup Guiding Principles. Our corporate policy on
environmental, safety, and health fully agrees with the OSHA General Duty clause and the NASA

and SSC / MSFC Core Values This pohcy states:

1 2 Goals and Objectives

b(4)

1.3 Management Leadership

()
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1.4 Employee Involvement

b ()
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Figure 2 Features to Communicate ESH Goals/Objectives to the W/orkforce
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We recognize the righ

tof NASA, or vour delegated G
survey, audir

overnment Inspection
, and inspcct the operations and w

ork described in this Plan. \ny deficiencies reported
tous are promptly addressed and tracked to closure. We provide NASA with nformation,

documents, records, inspection cquipment, samples, materials, and asststance for the performance of
thetr duties whenever requested.

Agcncy to evaluate,

1.11 Reviews

We support and patticipate in several tvpes of system/ facility te
fequested by NAS\. These reviews incl

activitics, and accident im'cstigations.

st and test readiness reviews as
ude Operational Readiness Inspcctions, Safety Review Team

b (4)

2.0 Workplace Analyses

2.1 Hazard Identification

Vclume Il

b(4)
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1.5  Assignment of Responsibilitv

h(y)

1.5.1 General Manager

b(y)

1.5.2 Safety and Mission Assurance Manager

h(«)
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1.5.3 Supervisors, Team Leads ang Managers

h(y)

1.5.4 Employees

b(¢)

1.6 Provision of Authority

Artachment | lists reference documents used in dcwlopmcm and execution of our ESH pro
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1.7 Accountability

h(v)

1.8  Program Evaluation

b()
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1.9 Documentation

b(L/)
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Figure 4 ESH Documentation Matrix

b(u)

[EE e R

contract specific tequirements.
SSC, ;\ISFC, or NASA

1.9.1 Roster of Terminated Employegs

1.9.2 Material Safety Data

b(4)
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Figure 5 OSHA Required ertten Plans and Correspondmg Site Plans

Hazard Communlcatlon 1910 1200

MPG 1840.2B. MSFC Hazard SPG 8715.1 SECTION I
Communication Program Chapter 1 Procedure 1 Hazard
Communication

Control of Hazardous Energy MWI 8715.2B, Lockout/Tagout SPG 8715.1 SECTION | Chapter
(Lockout Tagout), 1910.147 Program 2 Procedure 1.2.11 - Safety
Requirements for Control of
Hazardous Energy (Lockout/
Tagout) at SSC

Confined Space Permit System, MPG 1840.1A, MSFC Confined SPG 8715.1 SECTION Il Chapter

1910.146 Space Entries 2 — Procedure 11.2.1- Confined
Space Entry Program for SSC

Exposure Control (Bloodborne MPG 1800.1, Bloodborne Pathogens | TBD

Pathogens), 1910.103

Fire Safety Policy, 1910.156 MWI 8715.118B, Fire Safety Program SPG-8838.2, Fire Prevention and
Protection Program

Fall Protection, 1926.500 SPG 8715.1 SECTION 1 Chapter

2, Procedure 1.2.4 — Fall
Protection in Industrial &
Contstruction Activities

Emergency Response (Hazardous MPG 1040.3, MSFC Emergency SPG-1040.1, NASA SSC

Waste), 1910.120 Plan Emergency Plan

Hearing Conservation, 1910.95 MPD 1840.2, MSFC Hearing SPG 8715.1 SECTION Il Chapter
Conservation Program 1, Procedure 11.1.6 ~ Safety and

Health Requirements for
Hazardous Noise Exposures

Respiratory Protection, 1910.134 MPD 1840.3, MSFC Respiratory SPG 8715.1 SECTION i Chapter
Protection Program 1, Procedure i1.1.2 - Respiratory
Protection Program

8864-015-022403
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1.9.3 Hazardous Materials Inventorv
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Fgure 6 Roster of Terminated Employees ?
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211 Comprehensive Survey

b(4)

st v b

2.1.2 Change Analysis

b(y)

2.1.3 Hazard Analyses

b(4)

2.2 Inspections

b(4)

2.3 Emplbyee Reports of Hazards

h(v)
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! Figure 7 Safe
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3.0 Mishap Investigation and Record Analysis
3.1 Mishap Investigation
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b(u)

3.2 Trend Analysis

bl

3.21 Accident/Incident Summary Report

I4)

3.2.2 Log of Occupational Injuries and llinesses
All OSHA defined reportable in

Juties are recorded on OSHA Form 300 in accordance with QSHA
mstructions. We provide a copy of the OSHA Form 300 ro NASA by February 10% of each vear.
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4.0 Hazard Prevention and Contro|
4.1 Appropriate Controls

b(v)

t

4.1.1 Hazardous Operations

Volume |} G-19
Mission Suitability

' 8BS
Use cr cisclesure cf data cortained SOUS Lheot g subect tc tre restricticn cn ke 4 te Fage St thys Fregesal m

SVERDRUP



I ;
!
: i
,~ f
‘ i
l
1
|
i
) f
r i
f |
[ X
1 i
’ b)
! i
! ,
| :
! I
i i
: i
| %
; i
; |
| i
| |
|
i
i !
; I
| !
|
; |
; 1
i i
! i
{

—— ————

—
jure 8 Hazardous Oper.
- Management

Volume [ a1
Mission Suitability 1819

]

v

E

AC
"R

--ONs Safety

C

ORUP



bi1)

4.1.2 Written Procedures

hir)
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text continues on page G-20
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4.1.3 Protective Equipment

biv)

414 Hazardous O

Perations Permits
4.1.4.1 Ope

tations Involving Potential Asbestos Exposures —

h(u)

4.14.2 Operations Involving Exposures to Toxic o

V) /// )

4.14.3 Operations Involving Hazardous Wagte _

L)
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4.14.4 Operations Involving New or Modified Emissions/Disch

bl4)

arges to the Environment —

4.2 Maintaining Facilities Baseline Documentation

bl¢)

4.3 Preventive Maintenance
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Figure 9 Maintenan Technique Optimization
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tollowing tangential benefits:
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4.4 Medical Program
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5.0 Emergency Response
5.1 Planning

L(1])
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5.2 Emergency Contacts
Hiy »

5.3 Fire Response
M é/,)

5.4  Spill Response

b(4)

5.5 Emergency Medical Care

()

L Figure 10\Emer_ggncy Contact List/‘ 7

P

= e emeteesattesaawnis

6.0 Safety and Health Training
6.1 Initial Training
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6.2 Job-Specific Training

by )

6.3 Supervisory Training

// 4/ )
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\ Figure 11 Sample Training I\_Iiliatrix
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7.0 Subcontractor Environmental, Sa
7.1 Policy

hly)

7.2 Hazard Analyses

bl7)

7.3 Incident Reporting
g

7.4 Hazardous Materials

L(7)

~%

7.5 Enforcement

bles)

\
8.0 Understanding of Voluntary Protection Program
Compliance Elements

8.1 Partnership with Centers

5H{v)
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Figure 12 Sample Safety Notices
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8.2 Experience

b(4)

9.0 Environmentai Management
9.1 Philosophy

9.2 Regulatory Compliance

Ky )
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Major VPP ication Status
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9.3 Air Emissions Rebortina ;
|
9.4  Planning ?

b )

9.5 TheFourR Program

b/q)

9.6 Affirmative Procurement
b/ i/)

10.0 Summary / |

b[q)
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Figure 15 Plan Featuré§ that Integrate ESH Compliance into Managemen

Processes
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Document/Number

29 CFR 1910

40 CFR
49 CFR
NPG 3000.4
NPG 8621.1

NPG 8715.1

NPG 8715.2
NPG 8715.3
NPD 1800.2
NPD 8621.1

NPD 8700.1
NPD 8710.1
NPD 8710.2
NASA-STD-8719.7
SPG-1040.1
SPG-7120.1
SPG-8500.1
SPG-8500.2
SPG-8838.2
MPD 1040.3B
MPD 1840.1E
MPD 1840.2
MPG 1840.2B
MPD 1840.3
MPG 8500.1

Volume i
Mission Suitability

Attachment 1
Reference Documents
Title
Alabama Department of Environmental :\Ianngcmem chulations

Department of Labor; Occupatioml Safety and Health
Administration Standards for General Industry

Protection of the Environment
'I‘ranspormtion
Rusk Management Procedures and Guidelines

NASA Procedures and Guidelines for Mishap Reporting,
Investigating, and Recordkeeping

NASA Safety and Health Handbook Occupational Safcty and Health
Programs

NASA Emergency Preparedness Plan Procedures and Guidelines
NASA Safety Manual w/Changes through Change 1, 6,/19./02
NASA Occupational Health Progtam

NASA Mishap and Close-Call Reporting, Investigating, and
Recordkeeping Policy

NASA Policy for Safety and Mission Success
Emecrgency Preparedness Program

NASA Safety and Health Program Policy

Facility System Safety Guidebook

NASA SsSC Emetgency Plan

Stennis Space Center Risk Management

Environmental Management System Procedures and Guidelines
Environmental Operations and Implementation Program
Fire Prevention and Protection Program

MSFC Emergency Program

MSFC Environmental Health Program

MSFC Hearing Conservation Program

MSFC Hazard Communicatiog Progtam

MSFC Respirator: Protection Program

MSFC Environmental .\I:xnagement Program

N3 Jacoms
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MPG 18401\
MPG 1810.1F
MPG 871517
MWI 3410.1D
MWI 8621.1.A
MWI §715.11B
MWI 8715.1A
MWI 8715.2B
MW 8715.4B
MWT 8715.6.
MW 8715.9B
JACOBS HSEPs

Volume I
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MSFC Confined Space Entrics

MSFC Occupational Medicine

Marshall Safetyv, Health, and Environmenta] Program
Personnel Certification Program

Close Call and Mishap Reporting and Investigation Program
Fire Safety Program

Electrical Safety

Lockout, Tagout Program

Personal Protective Equipment

Hazardous Operations

Occupational Safety Guidelines for MSFC Contractors

Corporate Health Safety and Environmental Program Procedures
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Attachment 2
Definitions

Close Call. An occurrence in which there is no ijurvy, no ¢quipment ot property damage equal to or
greater than $1,000, and no significant mterruption of productive work. However, the occurrence
had the potential to be an incident or Type A, B, or C mishap, mission tatlure, or incident.

Incident. \ mishap consisting of personal mjury of less than Type C mishap severity (but more
than first-aid severity) or property damage equal to or greater than $1,000, but less than $25,000.

Type A Mishap. \ mushap causing death, hospitalization of three or more paticents {within 3( days),
ot damage to equipment, property, or the environment equal to or greater than $1M.

Type B Mishap. A mishap resulting in permanent disability to one or more persons, hospitalization
(within a 30 day period from the same mishap) of less than three persons, or damage to equipment,
property or the environment equal to or greater than $250,000, but less than S1M.

Type C Mishap. A mishap resulting in damage to equipment, property, or the environment equal
to or greater than $25,000, but less than $250,000, or causing occupational injury or illness that
results in a lost workday case.

Safe Plan of Action (SPA) Process. The ongoing process to involve employees in improving
HSE work activities by identifying potential work hazards and developing plans to eliminate or
mitigate those hazards.

Safe Plan of Action (SPA). The Safe Plan of Action, also referred to as a Job Safety Analysis
Pre-task Risk Assessment n some locations, is a task-driven planning document used to help

entire crew assigned to perform the work develops the SPA with guidance from its
supervisor/team lead. A completed SPA identifies each step of the work activity, potential
hazards for each step of the work activity, individual at-risk reactions to failure, and the safe plan
to deal with the potential hazards and at-risk reactions to failure and to identify necessary
resources to safely complete the task.

Task Safety Awareness (TSA). The collaborative review of the SPA by the entire crew or work
group and the supervisor.team lead before performing a task and at any time there is a change to
the task.
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Attachment 4

1.0 Introduction

|
J

2.0 Purpose

p(4)

3.0 Objectives
b)
4.0 Responsibilities
/
L)
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41  Project Manager

b(4)

4.2 System Safety Engineer

b(4)

5.0 Approach

b{‘/)

6.0 Hazard Identification

b(1)
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Figure 16 System Safety Approach /

Bl in iee / \

6.1  Preliminary Hazard Analysis

b4 )

6.2 Subsystem Hazard Analysis

b(d>

text continues on page G-51
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\ . Figure 17 Safety Hazard Analysis
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\Flure 18 System Safety Analysis Techniques
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6.3 System Hazard Analvsis

bl
6.4 Operating and Support Hazard Analysis

b(v)
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6.5 Risk Analysis

b(u)

6.6 Risk Assessment

bl )

AN
6.7 Mitigation
S, ( { )
e /
/
\ Figure 19 Risk Assessment Matrix / 1
)
h(s
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7.0 Documentation

by )

8.0 Safety Reviews and Boards

L(v)

8.1 Preliminary Design Review <

Figure 20 Hierarchy of Hazard
Solution Effectiveness

0, ]

L(Y)

8.2 Critical Design Review
()

8.3 Test Verification

/) [ V)
9.0 Follow-on Work

blu)

9.1 Lessons Learned

h(y)

9.2 Follow-on Analysis

1)
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9.3 Configuration Management

b(v)
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Attachment 5
Safety Certification Requirements

b(4)
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Attachment 6
Asbestos Exposure Protection Program

1.0 Policy

All employees engaged in operations or activities where asbestos-containing materials may be
encountered shall receive the proper procedures, training, and equipment necessaty to protect
themselves from harmful exposure to these materials,

2.0 Purpose

This program has been established to ensure the health and safety of employees who may encounter
asbestos containing materials in their work environment and who may be required to work with or
around these materials.

3.0 References

OSHA 29 CFR 1926.1101: Asbestos

OSHA 29 CFR 1910.1001: Asbestos

PSM Training Program No. 029: Asbestos Awareness Course

SPG 8715.1: SSC Safety and Health Procedures and Guidelines

SCWI-8500-0019-ENV: SSC Asbestos Hazard Control Plan

Jacobs Corporate Safety and Health Procedure Number 9.1: Asbestos Exposure Protection

4.0 Definitions

Asbestos. Includes chrysotile, amosite, crocidolite, tremolite asbestos, anthophyllite asbestos,
actinolite asbestos and any of these minerals that has been chemically treated and/or altered. For
purposes of this policy, “asbestos” includes PACM listed below

Asbestos Containing Material (ACM). Any matetial containing mote than 1% asbestos
Asbestos Work. Any work with ACM as defined/covered by Asbestos Wotk Classes I through IV

below
Asbestos Work Classes. OSHA divides ACM work into four classes as follows:

* Class I. Activities involving the removal of thermal system insulation (TSI) and surfacing asbestos
containing materials or presumed asbestos-containing materials (PACM)

* Class II. Activities involving removal of asbestos-containing matetial that is not thermal system
insulation or surfacing material. This includes, but is not limited to, the removal of asbestos
containing wall board, floor tile and sheeting, roofing and siding shingles, construction mastics,
gaskets and leak sealant materials

* Class III. Repair and maintenance operations where ACM including thermal system insulation
and surfacing material is likely to be disturbed

* Class IV. Maintenance and custodial activities during which employees contact ACM and PACM,
and activities to clean up waste and debris

Bulk Sample. A process of collecting samples of materials to be sent to 2 laboratory for analysis to
determine whether or not the material contains asbestos, and if so, what types and percentages
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Competent Person. One who is capable of identifying existing asbestos hazards in the workplace
and selecting the appropriate control strategy for asbestos exposure, and who has the authority to
take prompt corrective measures

Excursion Limit. 1.0 fiber per cubic centimeter (1.0 £/ cc) averaged over a 30-minute period. This
is the maximum concentration of airborne asbestos an employee may be exposed to during any 30-
minute period during a work shift without the use of protective measures such as respirators or
protective clothing

Exposure Assessment. Air monitoring done to determine employee exposure to airborne asbestos,
which is compared to the PEL and Excursion Limit

High Efficiency Particulate Air (HEPA) Filter. A filter capable of trapping and retaining at least
99.97 of all single dispensed particles of 0.3 micrometers in diameter

Negative Exposure Assessment. A demonstration by the employer that employee exposure
during an activity is expected to be consistently below the PEL

Permissible Exposure Limit (PEL) - 0.1 fiber per cubic centimeter (0.1 f/cc) time weighted
average (T'WA) for an eight-hour period. The maximum concentration of airborne asbestos an
employee may be exposed to during an 8-hour work shift without the use of protective measures
such as respirators or protective clothing

Presumed Asbestos Containing Material (PACM). Materials suspected of containing asbestos
but which have not been positively identified as not containing asbestos. These are normally
sprayed or troweled on materials in buildings and facilities constructed prior to 1980. These
materials are treated as asbestos containing material until they are determined to not contajn
asbestos

Regulated Area. An area established to demarcate areas where Class I, 11, and III asbestos work is
conducted, and any adjoining area where debris and waste from such asbestos work accumulates;
and any work area which exceeds, or where there is a reasonable possibility to exceed the PEL

Surfacing Materials. Asbestos-containing material sprayed or troweled on surfaces (walls, ceilings,
structural members) for acoustical, decotrative, or fireproofing purposes

Thermal System Insulation (TSI). Insulation used to inhibit heat transfer or prevent
condensation on pipes, boilers, tanks, ducts, and various other hot components. This includes pipe
lagging, pipe wrap, block, batt and blanket insulation, cements and “muds”, and a variety of

other products

Wetting Agent. Water to which a surfactant has been added to increase the ability of the liquid to
coat, penetrate, and stick to ACM

5.0 Responsibilities
5.1 General Manager

5.2 Supervisors/T eém Leads
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§.3 Safety and Mission Assurance Manager

b(4)

5.4 Employees

b(u)

5.5 Competent Person

-

b( 1/)

6.0 Training and Certification

Site-specific asbestos awareness raining is required prior to initial assignment and annually thereafter
for all employees who may encounter ACM as part of their routine work activites. All repair or
maintenance work with potential for disturbing ACM may only be performed by 2 NASA Certified
Asbestos Maintenance Worker. There are two levels of Asbestos Maintenance Work certifications
at SSC — Level I and Level II. Level I work is restricted to work proximate to spray-applied asbestos
insulation (SAAT), work involving non-friable ACM, and minor cleanup and repair activites. Level
II work includes small-scale, short-duration (SSSD) asbestos removal (e.g., limited to one glove-bag,
as needed to perform necessary maintenance). The Asbestos Maintenance Worker certification
includes asbestos maintenance work practices training, respiratory protection training, and respirator
fit testing. Certification is obtained ptior to or at the time of initial assignment, unless the employee
has received equivalent training within the past 12 months. Competent Persons supervising Level I
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and Level IT jobs complete Asbestos Supervisor Training. Records of all training are maintained as
part of the employee’s file.

7.0 Exposure Potential

NTOG personnel performing work under the SSC and MFSC TOC contract do not participate in
Class I or Class II asbestos removal activities. However, with the abundance of ACM in our
wotkplaces, our employees are potentially exposed to asbestos from time to time and must be aware
of the hazards of asbestos and, if applicable, the general locations of ACM in work environments.
Buildings 1000, 1100, 1200, and parts of 2101 and 2201, at SSC have SAAI in the plenum space
above suspended ceilings. Asbestos-containing thermal insulation is present in the majority of the
mechanical equipment rooms at SSC. Asbestos inventory information at SSC can be obtained from
the FOSC Environmental Health Office.

In structures built prior to 1980, all roofing, resilient flooring, insulation, soundproofing, and
surfacing materials should be assumed to contain asbestos (PACM) until positively proven otherwise
through analysis (bulk sampling). Any intrusive activity such as repair and maintenance, alteration,
removal, and demolition may be considered asbestos activity. Cleanup of materials from damaged
or deteriorated buildings during building custodial activities is considered asbestos activity.
Employees may encounter ACM when:

* Removing or replacing gaskets and leak * Mixing cement or fireproofing materials
sealant materials * Opening boxes containing gaskets, insulation,
* Removing, installing, or otherwise disturbing and brake and clutch pads
roofing and siding * Spraying insulation or fireproofing
* Cutting or otherwise disturbing insulating, * Using fire blankets or hot gloves

fireproofing, or soundproofing materials to * CAD welding
gain access to equipment

Personnel not cettified to perform asbestos abatement or asbestos maintenance work at SSC are

prohibited from petforming work on or proximate to friable ACM, including accessing the plenum
space above suspended ceilings where SAAI is present, and on building systems which may require
the potential disturbance or removal of asbestos (e.g., plumbing repair on asbestos insulated piping)

/ \

.
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7.1 Exposure Assessments and Permissible Exposure Limits

Each workplace or job task with asbestos work nearby is assessed to accurately determine the
aitborne concentrations (air monitoring) of asbestos to which employees are exposed. The
Competent Petson performs the initial and subsequent daily monitoring as required by OSHA 29
CFR 1926.1101. Representative exposure assessments of each employee shall be made. The
exposure assessments are made on the basis of a representative 8-hour TWA. Employees are not
allowed to work in areas that exceed the PEL.

The results of exposure assessments are retained with the employees’ medical records by the
Cotporate Occupational Health Services Department. All employees who participated in personal
exposure assessment monitoring are notified of the results upon receipt, regardless of the

fiber count.

Ambient aitborne fiber levels are monitored annually in the areas where SAAI is present. The
results of this sampling are made available in the NASA Environmental Office after October 1
each year.

7.2 Negative Exposure Assessment

A Negative Exposure Assessment means that for any one asbestos job, under the worst conditions,
the levels of airborne asbestos fibers will not exceed the PEL or excursion limit. The Competent
Person uses one of the following methods to establish a Negative Exposure Assessment:

* Basing the exposure determination on data collected from prior jobs, conducted under similar
conditions and with similar materials, and demonstrating that these job activities cannot release
asbestos fibers in concentrations exceeding the PEL or Excursion Limit

* By exposure assessment data collected in the last 12 months of similar jobs, under similar
conditions with similar materials, which indicates that exposures will not exceed the PEL or
Excursion Limit

* By initially monitoring the job being undertaken and determining that the level of asbestos
exposure is below the PEL and Excursion Limit

All asbestos-related work activities and tasks are to be conducted under the assumption that

airborne asbestos levels might exceed the PEL and adequate protective measures to protect

employees from possible harmful exposures are provided until a Negative Exposure Assessment has
been completed.

8.0 Work Practices

The following work practices are used when petforming Class III or IV operations and maintenance
work:

* The supervisor for the personnel performing the work completes an Asbestos Maintenance Work
Application/ Authorization Form and submits it to the FOSC Environmental Health Office. The
Environmental Health Office assigns a project number to the request, verifies certifications of the
personnel assigned to the job, and submits the form to the SSC Asbestos Program Manager for
approval. A copy of the approved form is kept with the workers while petforming the work

* The work atea is isolated and warnings posted before beginning any asbestos-related work.
Restrict area access at the point of permanent walls and doors that can be posted or secured to
prevent unauthorized entry. If area restriction is not possible during normal working hours, the
project must be performed outside normal working hours
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* Impermeable polyethylene drop cloths are placed below all removal activity wherever feasible.
This cloth shall be large enough to protect anything under the work from asbestos contamination.
If a drop cloth is not used, all surfaces beneath the work area must be decontaminated upon
completion of the work

* All asbestos removal activity is performed using wet methods or wetting agents, unless this wet
activity creates greater hazards (e.g., electric shock ot roof slip and fall hazards)

* Dry cleanup of ACM or PACM is prohibited, including dry sweeping and shoveling

* High-speed abrasive disc equipment use is prohibited (unless equipped with HEPA dust collection
features)

* Compressed air is prohibited to remove ACM or PACM or cleanup debris

* Promptly cleanup and dispose of any ACM or PACM waste and debiis in leak tight containers

* Cleanup is performed using vacuums with HEPA filters

* Any used materials containing ACM or PACM ate considered to be hazardous. ACM or PACM
waste and debris are disposed of in sealed leak-tight containers

* The polyethylene ground cover is treated as asbestos waste. It is vacuumed and removed a layer at
a time with employees still fully protected

* All waste materials potentially contaminated with asbestos (e-g., disposable coveralls, respirator
cartridges, plastic drop cloths) are collected in a 6-mil disposal bag and sealed shut. This bag is
placed in a second 6-mil disposal bag, labeled with the approptiate asbestos warnings, and sealed.
Any broken/damaged bags are re-bagged as soon as possible before removal from the work area

* All asbestos waste containers (bags/drums) are propetly labeled. Labels are visible and read:

o

Dangg

iy

Contains Ashes

 AvoidCraatingDust ;.
Cancer and Lung Disease

Ta

g Diséase Hazard

g

* Asbestos waste cannot be mixed with any other refuse materials

The supervisor completes a Mississippi Office of Pollution Control Demolition/Renovation
Notification Form. The form is submitted to the Environmental Health Office for review, before
submission to the NASA Environmental Officer for approval. After obtaining approval, the
completed form accompanies the waste to the SSC landfill.

9.0 Personnel Protection

Personnel performing maintenance work proximate to friable ACM, or causing nonfriable ACM to
become friable, must wear appropriate personal protective equipment during the performance of
this work. This equipment includes, at a minimum, a fitted negative pressure air-purifying respirator
equipped with HEPA filters and disposable coveralls with head, foot, and hand coverings. Street
clothing is not wom under disposable protective coveralls. Each worker uses a new coverall with
hood and boot coverings each time he/she exits and re-enters the work area. Eye protection is
worn as required by the job safety plan and the situation. All disposable protective clothing is
disposed of as asbestos waste when exiting the work area.

Employees receive respiratory training and a physician’s approval as part of the medical examination
criteria before assignment to tasks requiring the use of tespiratory protection equipment. A
Competent Person familiar with respiratory equipment, the type of work to be performed, and the
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expected hazards selects the respiratory equipment. A Competent Person familiar with asbestos fit
testing requirements conducts fit testi g for respirators at least every six months. A summary of
each employee’s fit tests is maintained as part of the employee’s file.

10.0 Medical Surveillance

Medical surveillance examinations are required for all employees performing asbestos work 30 or
more days per yeat, or who may be exposed to asbestos in excess of the PEL or Excursion Limit on
one ot more days per year. Medical surveillance examinations are conducted by, or under the
direction of a licensed physician and are repeated annually. The physician informs the employee of
the result of the examination and issues a written opinion to the Company and employee regarding
the employee’s fitness for asbestos work activities,
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PART III - PERFORMANCE STANDARDS AND WORKLOAD INDICATORS

ATTACHMENT J-12

PERFORMANCE STANDARDS AND WORKLOAD INDICATORS
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Number Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level

1.0 Management And
Administration

1.1 Administer Integrated Contractor Contractor Ensures contract No violations or non-
Contract Team determined determined compliance with compliances of Public

Public Laws, Laws (PL), Executive
Executive Orders, | Orders (EO), FAR/NFS
contract clauses contract clauses
and provisions; promulgated by PL or
project EO; no OSHA citations
management or EPA violations, no
ensures that all Department of Labor
work is conducted | (DOL) violations; or
in a high quality major breach of
manner and safe security.
environment;
No non-compliance
with ISO 9001 and ISO
14001 in such a way to
jeopardize I1SO
Registry.

1.1.1 Provide technical staff that Contractor Contractor Provides Retention of qualified
are trained and certified in all | determined determined necessary and proper mix of
necessary skill types for personnel and personnel and resources
rocket propulsion test resources, except | to accomplish required
activities (applicable at all those Government | work. No instances of
sites) Furnished, to Facility not being ready

accomplish work | for test conduct, tests
and complies with | not completed on

all other terms and | schedule, or primary
conditions of the objectives not met
contract; project because of the improper
management skill mix, non-certified
ensures test personnel.

equipment, GSE,

and other items

are in ‘test’ ready

condition and

instrumentation

systems are

operable.

1.1.2 Conduct and maintain a See S&§MA 8 Survl. Reports (a) Accident or
comprehensive program of workload per month exposure resulting | (a)No Class A, B or C
safety and mission assurance | indicator 30 JHA’s in a fatality, mishaps. No OSHA
(S&MA) and environmental | document All Hands Safety | mission failure, reportable violation, no
protection per month damage to personnel injuries due to

Company safety
meeting per week
(44) building
inspections per

equipment or
property equal to
or greater than $1
million,

unsafe acts or
conditions
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Number Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
month
Contractor (b) Compliance to
determined SPG8715.1 and
all other agency,
state, federal and
local regulations
and guidelines.
(c) Mission {c) No missed/bypassed
assurance and Mandatory Inspection
quality points (MIP)
management No more than 5%
system rework of any task due
compliance with to Contractor error or
customer deficiency.
requirements And
compliance with
MSFC/SSC
Quality No NASA Discrepancy
Management Reports (NDR)
System
documents (MPD
1280.1, SLP 02,
ISO9001, etc
1.1.2.1 Conduct operations safely Contractor Contractor See 1.1.2 See 1.1.2
determined determined
according to according to
proposed S&MA | proposed S&MA
plan and relevant | plan and relevant
workload workload
indicators. indicators.
Contractor
determined
1.1.2.2 Develop and maintain a Contractor Contractor See 1.1.2 See 1.1.2
mission assurance and determined determined
quality management system according to according to
proposed S&MA | proposed S&MA
plan and relevant | plan and relevant
workload workload
indicators. indicators.
Radiography P.O
1.1.23 Conduct and manage work Contractor Contractor See 1.1.2 See1.1.2
activities in compliance with | determined determined
all applicable state, federal,
local, and agency
environmental regulations
1.2 Utilize existing automated Contractor Contractor Utilize existing N/A
work authorization systems determined determined work
authorization
systems
1.3 Effectively manage cost and | Contractor Contractor Operate within
schedule performance in determined determined designated budget.
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Number Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
accordance with approved Financial data and
operating plans and report reporting
resources status requirement
deliverables are
current, accurate,
and delivered in a
timely manner.
1.4 Report project performance Contractor Contractor Management
determined determined plans,
according to according to performance
required DRs required DRs reporting
requirements,
other data
requests, and
status reporting
are current,
accurate, and
delivered in a
timely manner.
1.5 Provide procurement and See equipment See equipment Maintain accurate
property management for and facilities list and facilities list accounting of
equipment inventory items.
All required
inventory items
will be configured
and ready for test
Manage and
coordinate the
procurement of all
supplies,
materials,
equipment, and
services needed to
meet test
schedule,
1.6 Administer the Rocket Weekly RPTMB | N/A Timely and
Propulsion Test Management | Meetings accurate
Board (RPTMB) and the administration of
National Rocket Propulsion 4 Conferences per RPTMB and
Test Alliance Processes year NRPTA processes
(NRPTA)
20 Presentations
Prepared
1.7
Develop Customer Outreach | Support two N/A Timely and No violations in the
government complete proprietary handling of
engineers in formulation and information gathered in
developing implementation of | the development of new
technical customer outreach | business.
documents and in accordance
discussions. with the work

authorization
documents.
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Number | Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
1.8 Formulate Test Project Support two N/A Timely and
Concepts government complete
engineers in formulation of test
developing project concepts
technical (cost estimates,
information. customer
agreements, and
In past two years: phase 0 PRD’s) in
No entire accordance with
packages were the work
completed by authorization
Contractor; 6 documents.
partial costs
estimates per year.
2.0 Test & Engineering Core
Capability
2.1 Engineer, operate, maintain, | Contractor Contractor All necessary core | No test delays due to the
and manage test core determined determined capabilities Contractor deficiencies.
capabilities according to according to available as
proposed proposed required for test.
operations and operations
staffing plan
developed with
detailed workload
indicators.
2.1.1 Plan, procure, receive, and See Test And N/A Propellant See 2.1
handle consumable Support History quantities to
propellants and pressurants Summary for support test
details. schedules.
Summary: Pressurant levels
FY99-2,489 trls to support activity
FY00-5,391 trls at SSC:
FY01-5,470 trls
2.1.1.1 Provide Propellants See Test And Collect & See 2.1
Management for propellants Support History consolidate yearly
and pressurants Summary for long range
details. propellant forecast
Summary: sheets provided by
FY99-2,489 trls MSEFC test
FY00-5,391 trls engineers
FY01-5,470 trls
2.1.1.2 Operate and maintain See Test And N/A See 2.1
propellant and pressurant Support History
systems. Summary for
details.
2.1.13 Operate and maintain high See Test And N/A See Test And See 2.1
pressure gas systems. Support History Support History
Summary for Summary for
details. details:
HPG Test
Summary:

He=3500psi min
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Number Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
GN=3200psi min
Air=1500psi min
GH2=2500psi min
212 Operate and maintain high See Test And N/A Industrial water See 2.1
pressure industrial water Support History for deluge and
systems (HPIW) required for | Summary for cooling:
deluge and fire suppression details. 250,000 gpm at
250 psi for A/B
In addition to
normal Summary:
maintenance, the Pumps normally
TOC will perform operated from 1
the refurbishment hour before A/B
of three Nordberg test through test
diesel engines at a completion.
rate of
approximately Num. pumps
two per year. normally
operated:
Al-7; A2-8; B1/2-
9
2.1.3 Track, monitor, and install Assure Mechanical Certified See2.1
mechanical and electrical components used | Components per components
components to meet test in systems for year available as
needs which the FY00 =980 required to
Contractor is FYO01 =971 support test.
responsible are FYo02* = 1077
maintained with * Data thru
proper 10/2/02
certifications and | Electrical
calibrations. Components per
Year
FY00 =500
FY01 =500
FY02 =500
2.14 Manage test data, including | Provide data N/A Data processing, See 2.1
delivery, storage, services for E storage, delivery,
dissemination, and archiving | Complex, see Test and archival.
And Support
History Summary
for number of
tests.
2.15
Operate and maintain Generator service | N/A Emergency back- | See 2.1

emergency power generators
to provide emergency backup
power

requested for A/B
tests
approximately
90% of tests.

See Overall Test
Sheet for number
of tests.

up power for A/B
complex: 2 MW

Generators
operated at
request of A/B
Complex test
operations
engineers.
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Number | Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
Operations
normally last a
minimum of one
shift, but less than
two shifts in a
day.
2.1.6 Perform test stand operator See SOMRD (in See component Timely and See 2.1
maintenance and integrate all | tech. Library) for | data in section complete
maintenance activities. details of systems | 2.1.4 and other performance of
responsibilities. relevant work load | required
indicators maintenance.
22 Operate and maintain the FYO02 (through See MSFC Accurate and See 2.1
existing secure configuration | July) TOWIS and other | timely
management and control 81 EO’s; 92 relevant work load | documentation of
system for all test projects, ECR;s; 941 indicators configuration
facilities, systems, Drawings changes as
subsystems, and components | Released; 18 CM submitted.
for each site meetings
MSFC: Operate
FYO01 and input into
47 EO’s; 52 WATS, as per
ECR’s; 1576 TD70-003.
Drawings Generate and
released; 44 CM maintain test
meetings facility drawings,
as per TD70-005.
SSC: Operate and
maintain
Windchill CM
system.
2.3 Develop and maintain See Level 3 See MSFC Properly
documentation utilizing Quality TOWIS and other | formatted and
existing systems Management relevant work load | archived products.
System indicators MSFC: Contractor shall
documentation for MSFC: As per prepare and maintain
workload MPG1440.2 procedure without
requirements. TD70-003 & impacting test schedule.
TD70-004, and all
applicable OI's.
SSC: Use CEF
and Tech Doc
system.
2.4 Develop and maintain Total number of N/A Documented

analytical tools and
methodologies

analyses is
approximately
400

demonstration/vali
dation of analytic
models’ accuracy
in an applicable
RPT environment
and test operation
condition.
Documentation
will include a
technical
description of the

Analytical results within
5% on high fidelity
models and 10% on low
fidelity models relative
to applicable test
environment.
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Number | Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
analytic model, its
application in test
systems design
and analysis and
the procedures for
its operation.

2.5 Identify, evaluate, and adapt | Approximately 20 | N/A Demonstrate Identify a minimum of
new test technology and promising technical six (6) promising
systems to continually technologies leadership in technologies and field a
improve propulsion system reviewed (per chemical rocket minimum of two (2)
ground testing year) for the propulsion field applied

improvement of systems test and technologies per year

test safety and related technology | that improve the safety

efficiency. development. and efficiency of
testing.
A minimum of four (4)
mutually unique test
technology technical
papers accepted by a
nationally recognized
professional society in
research or applied
science.
Maintain membership in
three (3)
national/international
Technical Committees
on propulsion systems
and propulsion systems
ground testing

2.6 Plan, evaluate, engineer, and | Approximately N/A Complete and
support construction of test $600,000 in timely input for
facility modernization and yearly construction
improvements maintenance planning, design,

projects (approx. and
15 separate implementation.
projects)

implemented by

TOC,; 1 yearly call

for proposed

maintenance

projects; 1 yearly

call for CofF

projects; 2

ongoing CofF

projects affecting

TOC facilities;

attend

approximately

100 design

reviews.

2.7 Provide a comprehensive 1 plan/yr. for both | | plan/r. for both
plan to operate and maintain | centers (DR PT centers (DR PT
core capability 09) 09)
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Number Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
3.0 Test Project Implementation
and Test Performance
Capability
3.1 Support, schedule, and No Contractor N/A Complete and
manage projects personnel have timely project
acted as overall management
project manager to functions
date. Past including PRD’s,
requirements have customer
been for support. interfacing,
budgets, and
schedules.
3.1.1 Develop Project Plans No Contractor N/A Timely and
personnel have complete new
acted as overall project plans.
project manager to
date.
Approximately 3-
5 new project
plans are
developed yearly.
3.1.2 Provide project management | No Contractor N/A Input as required
and systems integration personnel have for program
engineering support acted as overall management and
project manager systems
or systems integration
integration engineering.
engineer to date.
3.1.3 Manage projects No Contractor N/A Manage test
personnel have project from
acted as overall initial
project manager to requirements
date. through close out.
3.14 Schedule and integrate Approximately 12 | Maintain a weekly | Complete and 90% of schedules
projects schedules are schedule for all timely schedules updated on time as
active or in MSFC Test for ongoing test required by project.
development at Facility projects utilizing
any time. These Microsoft Project.
schedules contain
between 500-750
line items each
and are updated
daily with a
schedule status
summary e-mailed
twice daily.
32 Design and develop test Approximately 24 | N/A Sufficient and

systems

design packages
in FY02 (through
July) and 24
designs in FYO01.

effective design
and drafting of
test facilities and
operating systems
with
accompanying
analyses and
operating
procedures to

No instances of the test
facility being not ready
to conduct tests due to
safety, performance,
cost, or schedule
problems related to the
Contractor’s design of
the test facility.
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Wumber

Performance Service

SSC

Workload Ind.

Workload Ind.

MSFC

Performance
Standards

Acceptable Quality
Level

validate adequacy
of the design in
meeting safety,
operating, cost
and schedule
requirements
defined in the test
project
requirements
document,
according to
applicable SOlIs

Less than 5% rework of
schematics or drawings
due to drafting, design
or analysis
errors/omissions
unrelated to test project
system design changes.

3.2.1

Design and analyze
mechanical systems

See 3.2

N/A

Sufficient and
effective design of
the mechanical
systems of a test
facility that
accommodates all
test project safety,
operating, cost
and schedule
requirements.

See 3.2

3.2.1.1

Design and analyze
propellant systems

See3.2

N/A

Ensure design and
development of
safe, reliable and
efficient
cryogenic and
storable propellant
delivery systems,

See 3.2

3212

Design and analyze
pressurant and purge systems

See 3.2

N/A

Ensure design and
development of
safe, reliable and
efficient
pressurant and
purge systems.

See 3.2

3213

Design and analyze
components

See 3.2

N/A

Accurate and
complete
propellant,
pressurant, purge,
hydraulic and
pneumatic system
component
specification and
vendor submittal
review and
component
selection.

See 3.2
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Number

Performance Service

SSC

Workload Ind.

Workload Ind.

MSFC

Performance
Standards

Acceptable Quality
Level

3214

Design and analyze hydraulic
and pneumatic systems

See 3.2

N/A

Ensure design and
development of
safe, reliable and
efficient hydraulic
and pneumatic
systems.

See 3.2

3.22

Design and analyze electrical
systems

See 3.2

N/A

Sufficient and
effective design of
test facility
electrical,
instrumentation
and test operations
controls and
measurement
systems along
with procedures
that accommodate
all test project
safety, operating,
cost and schedule
requirements.

See 3.2

3221

Design and analyze data
acquisition systems

See 3.2

N/A

Sufficient and
effective design of
test facility LS

and HS DAS and
procedures that
accommodate all
test project safety,
operating, cost
and schedule
requirements,

See 3.2

3222

Design and analyze test
control systems

See 3.2

N/A

Sufficient and
effective design of
test facility
controls systems
and procedures
that accommodate
all test project
safety, operating,
cost and schedule
requirements,

See 3.2

3223

Design and analyze
instrumentation

See 3.2

N/A

Ensure design of
adequate test
performance
measurement
instrumentation to
accommodate all
test project safety,
operating, cost
and schedule
requirements.

See 3.2

3224

Design and analyze ancillary
systems - fire detect, video,
oral warning

See 3.2

N/A

Ensure design of
fire detection,
video and oral
warning systems
to accommodate

See 3.2
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Number Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
all test project
safety, operating,
cost and schedule
requirements.
323 Draft designs utilizing See 3.2 Update and SSC: Provide See 3.2
Autocad and Pro/Engineer distribute accurate and
approximately 45- | detailed test
50 drawings per facility piping and
month instrumentation
schematics along
with solid model
drawings within
test project budget
and schedule
requirements.
MSFC: Provide
timely and
accurate drawing
support per TD70-
005 utilizing
existing CAD
System
(AutoCAD)
324 Conduct special studies Approximately 5 | N/A Sufficient and See 3.2
per year effective
evaluations and
conceptual studies
on test systems as
required.
3.3 Fabricate and instail test See Test And Completed test No impact to test
system Support History systems and schedule and adherence
Summary for subsystems as to all NASA and
indication of new required. industry codes for
programs per mechanical and
year. electrical systems.
3.3.1 Fabricate mechanical See 3.3 10 design Completed See 3.3
systems Weld inspection packages per year. | mechanical
provided by FOS | (See Tech. systems and
Contractor Library for subsystems as
examples) Visual | required including
welding tubing,
inspections components, and
radiographic vessels.
penetrant
inspection is
project dependent
332 Fabricate electrical systems See 3.3.1 See MSFC Completed See 3.3
TOWIS (in Tech. | electrical systems
Library) and other | and subsystems as
relevant work load | required including
indicators data acquisition,

test control,
instrumentation,
and ancillary
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Number | Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
systems.
34 Activate test systems See Test And Complete system
Support History performance
Summary for check under No instances of the test
indication of new normal operating | facility being not ready
programs per conditions. to conduct tests due to
year. safety, performance,
cost, or schedule
problems related to
activation of the test
facility.
3.4.1 Develop Facility Activation See 3.4 N/A Complete plan, or | See 3.4
Plan inputs to a
complete plan,
detailing the
method and steps
necessary to
safely complete a
facility activation.
342 Activate mechanical systems | See 3.4 See MSFC Operation of See 3.4
TOWIS and other | mechanical
relevant work load | systems as
indicators required to
perform a test
system activation.
343 Activate electrical systems See 3.4 See MSFC Operation of See 3.4
TOWIS and other | electrical systems
relevant work load | as required to
indicators perform a test
system activation.
344 Activate integrated systems See 3.4 See MSFC Operation of all See 3.4
TOWIS and other | integrated systems
relevant work load | necessary to
indicators safely complete a
facility activation.
3.5 Conduct test No Contractor No Contractor Operate all
personnel have personnel have systems as
acted as Test acted as Test required to safely
Director to date. Director to date. complete a test.
Past requirements | Past requirements
have been for have been for
personnel to act as | personnel to act as
members of an members of an
integrated test integrated test
team providing team.
operations
engineers as
required and all
test technician
labor.
3.5.1 Conduct pretest operations See Test And No Contractor Completion of all
Support History personnel have steps required

Summary for
indication of tests
per year.

acted as Test
Director to date.
Past requirements
have been for
personnel to act as

before a test
including all test
article receipt and
preparation, alf
reviews and pre-
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Number

Performance Service

Workload Ind.
SSC

Workload Ind.
MSFC

Performance
Standards

Acceptable Quality
Level

members of an
integrated test
team.

test checks, and
operation of
ground support
equipment.

3.5.1.1

Test article receipt and
installation

Test article
Contractor is
normally
responsible for
test article work.
The TOC assists
as required. On
an exception
basis, the TOC
will be required to
handle a test
article. These will
be specified in a
programs’s PRD.

On most
occasions, the test
article Contractor
is responsible for
test article. The
TOC will assist in
the installation
and removal as
required.

See 3.5.1

35.1.2

Integrate test article

Work, as specified
in a PRD, for each
program in the E
Complex.

See 3.5.1

3.5.13

Setup test facility and test
system

Work, as specified
in a PRD, for each
program in the E
Complex.

See MSFC
TOWIS and other
relevant work load
indicators

See 3.5.1

35.14

Conduct all-up Firing
Readiness Test

Work performed
for each test in the
E Complex.

See 3.5.1

3.5.1.5

Conduct test readiness
review

Work performed
for each test in the
E Complex.

SSC: See 3.5.1

MSFC: Take
minutes and
maintain TRR
records per TD70-
01S.

35.1.6

Present documentation for
Safety Reviews

Provide
information as
required by each
review team. This
varies for each
different team, its
specific
requirements, and
the level of
support required
from the
Contractor.

N/A

See 3.5.1

3.5.1.7

Operate and manage all
ground support equipment
(supplied by hardware
Contractor) required to
support Test Operations

The amount and
type of equipment
for each program
varies and is
indicated in each
PRD.

See 3.5.1

352

Conduct Test

No Contractor
personnel have
acted as Test

Safe completion
of all required
operations during
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Number Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
Conductor to date. an actual test.
Past requirements
have been for
personnel to act as
members of an
integrated test
team providing
operations
engineers as
required and-all
test technician
labor,
3.5.2.1 Load and condition See 3.5.2 See 3.5.2
propellant systems
3.52.2 Conduct final facility test See 3.5.2 See MSFC See 3.5.2
setups TOWIS and other
relevant work load
indicators
3523 Operate test systems See 3.5.2 See MSFC See 3.5.2
TOWIS and other
relevant work load
indicators
3524 Secure and safe test facility See 3.5.2 See MSFC See3.5.2
and test systems TOWIS and other
relevant work load
indicators
353 Conduct post test operations | Post test See MSFC Safe completion
operations vary TOWIS and other | of all required
with each test relevant work load | operations to
program. See indicators place a test
Test And Support facility in a safe
History Summary condition, prepare
for number of and disseminate
tests and collected test data,
programs. and disposition all
equipment no
longer needed.
3.53.1 Process and transmit data Provide data N/A See 3.5.3
services for E
Complex, see Test
And Support
History Summary
for number of
tests.
3532 Analyze data As part of an N/A See 3.5.3
integrated test
team, analyze data
for measurement
systems
anomalies.
3533 Review data As part of an N/A See3.5.3

integrated test
team, review data
for measurement
systems anomalies
and proper
number and type
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Number | Performance Service Workload Ind. Workload Ind. Performance Acceptable Quality
SSC MSFC Standards Level
of measurements.
3534 Inspect test article and See Test And See MSFC See 3.5.3
facility at the conclusion of Support History TOWIS and other
each test Summary for relevant work load
number of tests. indicators
3.6 Conduct test project As part of an N/A Closure of all
closeout/review integrated test open items at the
team, participate conclusion of a
in project test project.
closeouts and
reviews. See Test
And Support
History Summary
for number of
programs.
3.6.1 Prepare final reports To date, the N/A Final report
Contractor has not indicating all
been required to accomplishments
prepare a report. as required by the
Input has been PRD.
submitted in
relation to
functions
performed as part
of the test team.
362 Conduct customer surveys Currently, project | Maximum number | SSC: Completed
managers conduct | of surveys = 40 customer surveys,
the customer per year as required, for
surveys. No each ongoing or
Contractor has recently
acted as project completed test MSFC: Implement
manager. project as required | approved customer
by SOI-8080- survey process within 3
0006. months of contract start.
MSFC: Develop
and maintain
customer survey
database to track
results and
implement
corrective actions.
3.6.3 Disposition test article and Test article N/A Timely and
customer furnished Contractor is complete
equipment normally disposition of all

responsible for
test article work.
The TOC assists
as required. On
an exception
basis, the TOC
will be required to
handle a test
article. These will
be specified in a
programs’s PRD.

test articles and
customer
furnished
equipment as
indicated in the
PRD.
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Number

Performance Service

Workload Ind.
SSC

Workload Ind.
MSFC

Performance
Standards

Acceptable Quality
Level

364

Gather and incorporate
lessons learned and
corrective actions

Submit any
lessons learned to
the NASA lessons
learned database
and to appropriate
NASA test
management.
Lessons learned
are usually
submitted by test
engineers and
project managers
using test team
input. Corrective
actions may be
submitted by any
employee.

Submittal of all
lessons learned, as
required.

3.6.5

Reconfigure test facility and
systems

Reconfiguration
requirements vary
for each test
program and are
defined in the
PRD. Most post
program
reconfiguration is
considered build-
up for the next
program and is
covered by 3.3.

Timely and
complete
reconfiguration of
test systems and
subsystems as
required.
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Work Load Indicators for
Stennis Space Center

A. Test And Support History Summary

Much of the work required to accomplish tests at SSC is interdependent. Since the Government
desires a Contractor that can provide innovative ideas, the workload indicators should be
considered as a whole as opposed to only with its specific requirement.

This attempts to indicate an overall picture of the work performed for test operations and core
support in the recent past.

1. The historical number of ISO Audits supported by the TOC contractor is as follows: 80 man-
hours per internal audit (4 audits per year).

2. The following table shows the tests performed in the A, B, and E Complexes with
breakdowns for each year, facility, and program. It shows total number of tests and total seconds
for each year.
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TEST
STAND PROGRAM FY-02 ACTUALS | FY-01 ACTUALS | FY-00 ACTUALS [FY-99 ACTUALS
A-l X33/ ELECTRO MAGNETIC ACTUATOR SRR N TR R BTG
FIRING 0 4 14 18
TOTAL SECONDS] 0 121 1,473 1,571
A-l ISPACE SHUTTLE MAIN ENGINE | I EEENEE TRy, TR
FIRINGS, 6 0 0 0
TOTAL SECONDS] 2,863 0 0 0
A-2 PACE SHUTTLE MAIN ENGINE NI TR IR
FIRINGS| 20 36 53 21
TOTAL SECONDS| 12,570 19,834 29,296 9,990
B-1 RS-68 A R o R LT
FIRINGS| 14 38 2
TOTAL SECONDS 2,825 2,621 15
B-2 ICBC (Commen Booster Core) . s ok Fy
FIRINGS] 0 5 0
TOTAL SECONDS] 0 564 0 0
E-1 IPD LOX TURBOPUMP I i B SR
FIRING: 3 7 0 0
TOTAL SECONDS 31 19 0
250K Hybrid Motor s L IR
FIRINGS{ 1 0 0 0
TOTAL SECOND: 26 0 0 0
650K LOX/LH Motor : : AN 1R : e 0§
FIRINGS] 0 0 13 0
TOTAL SECONDS 0 0 48 0
E-2 ILMA - PHUS (CELL 1) e B SR b R
FIRINGS] 0 22 0 0
TOTAL SECONDS 0 530 0 0
E-3 HYBRID MOTOR FIRINGS (HYSR) L R R bt
FIRING: 0 1 22 66
TOTAL SECOND:! 0 10 657 1,274
H202 CATALYST BED | RS R OO e ;
FIRINGS] 0 57 7 0
TOTAL SECONDS| 0 3,179 586 0
[H202 CAT-PACK TEST PROGRAM | R S SRR
FIRINGS{ 269 110 0 0
TOTAL SECONDS{ 31,690 15,814 0 0
X34 FASTRACK T N R }
FIRINGS{ 0 0 7 21
TOTAL SECONDS 0 0 213 322
RS-76 ' . N R ! ,
FIRINGS| 0 0 7 0
TOTAL SECONDS] 0 0 50 0
TOTALS . i | S RS B S
FIRINGSI 313 306 161 128
TOTAL SECONDS] 50,005 51,053 34,944 13,172

As part of the core responsibilities at SSC, the Contractor will manage, operate, and maintain

certain facilities used to support testing in all areas. Some of these systems only support the A/B

Complexes, and others support all.

3. The High Pressure Industrial Water (HPIW) facility supports the A/B Complexes. It provides

industrial water to the test stands and cryogenic barge docks in these areas. This water is used

for cooling during testing and deluge if required at any time. It is operated for all tests in the A
or B Complex. When being operated in support of test, the pumps are normally brought on line
approximately one hour before the test and operated until after the test is completed. The HPIW
operator is in communication with the test conductor during this time to allow for quick response

to all requests.
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4. The Emergency Generators, located at the HPIW facility, also support the A/B Complexes.
They are operated at the request of A/B Complex test operations personnel (not TOC) and are
normally used on test days for reductions in power fluctuations. Generator support is called for
during approximately 90% of all tests in the A/B Complexes. The generators are normally
operated for a duration of between 8 and 12 hours when requested.

5. The High Pressure Gas (HPG) facility supports all test facilities at SSC. Facilities other than
the test facilities are also serviced, but are minor in comparison to the test support. Minimum
pressures have been established for each test facility for test days and non-test days and are
shown in the table below. Deviations from these minimums, especially on non-test days, are
allowed, but must be coordinated with any affected areas before any work begins.

PRESSURANT REQUIREMENTS

A Complex No Testing Testing*
GN 2800 psig 3200 psig
He 2000 psig 3000 psig
GH 1000 psig 2300 psig
Air 1500 psig 1500 psig

B Complex ; RN CERT AR S IRt
GN 2800 psig 3200 psig
He 2000 psig** 3500 psig
GH 2500 psig 2500 psig
Air 1500 psig 1500 psig

E Complex R L R R
GN 2000 psig 3000 psig
He 2000 psig 2500 psig
GH 2000 psig 2500 psig

*  Testing values are required by 1000 hours on day of test
** BI tests require that the B Complex He be at 3000 psig during first shift the day prior to
test in order to charge spin start bottles.



»

6. Cryogenics support is provided for all SSC test areas. This support involves the
unloading of commodities from trailers at the appropriate facility along with assuring
cryogenic propellant barges are delivered, as required, to the appropriate A/B test stand. This
includes connecting and disconnecting. The number of propellants/pressurants trailers
received is shown in the following table.
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PROPELLANT TRAILER DELIVERIES - SSC

TOTAL
TRLRS. LH LOX LN HELIUM
FY99 2,489 550 681 1,129 129
FYO00 5,391 | 1,458 1,644 1,903 | 386
FYO01 5,470 1,519 1,697 1,886 368
FY02 3,336 823 1,039 1,347 127
THRU 8/5/02 i o N N o
LHTRLR | LOX TRLR | LN TRLR. | HE TRLR
AVG. AVG AVG. AVG
7,000 LBS. | 23 TONS | 23 TONS | 185,000 SCF

The number of cryogenic propellant barges loaded is shown in the following table. It should
be remembered that LOX barges are loaded directly from delivery trailers, but liquid
hydrogen barges are normally loaded from the storage sphere.

PROPELLANT BARGE LOADS - SSC
TOTAL

TRLRS. LH | LOX

FY99 143 64 79

FY00 150 79 | 80

FY01 245 | 120 | 125

FY02 92 45 47
THRU 8/5/02 , f

7. Technician and engineering support for E Complex test operations and maintenance is
required. The TOC provides all technician labor along with engineering personnel as
required. These personnel work along side government staff as part of an integrated test
team. Maintenance responsibilities are indicated in the SOMRD. Past test activity is shown
in an earlier table.

8. Historical levels of work documents written for work in the E Complex and A/B Complex
support are shown in the following table. Test Preparation Sheets (TPS) and Discrepancy
Reports (DR) are for the E Complex; Process Plans (PP) and Discrepancy and
Nonconformance Reports (D&CR) are for the A/B Complex.
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WORK DOCUMENTS ] l
2002 (through 10/02) 2001 2000
E-1 Total Contractor Total Contractor Total Contractor
Mech TPS 740 135 654 150 782 203
Elect TPS| 443 310 429 369 355 257
DR 214 49 205 51 199
E-2 ey e
Mech TPS 200 185
Elect TPS| 94 64 157 76 146
DRl 20
E-3
Mech TPS 119 1 245 10 245 93]
Elect TPS 126 3 171 26 145 30
DR 13 0
A/B Complex S
Process Plns S Ll s e SR
HPIW 31 31
HPG} 96 96 96 96 119 119
Cryol 20 20 88 88 103 103
Test Complex] 51 51 118 118 106 106
D&CR 299 299 530 530 470 470
HPIW 33 33 64 64 71 71
HPG| 105 105 170 170 141 141
Cryo| 84 84 138 138 132 132
Test Comple 77 77 158 158 126 126

9. The majority of S&MA W1 are driven by engineering and operational requirements; therefore
the data should be developed in conjunction with other Contractor functions.

Mgmt meetings (SMC, QMC...)
- SSC Site Safety meetings
Training/Certification
- SSC Cert Board
- System Maintenance
Engineering Support
Work Release Support
Evaluations
Audits
Inspections (operational safety & quality)
- DOP/TPS, propellant delivery....
Verifications

- Atmospheric, Propellant delivery....

- Labops...
- Training/cert qualifications
- NDE...
Hazard Analysis (PSM)
Job/Workplace Analysis
Performance metrics
Trend analysis

4/month

4/year

S classes/month
1/month
continual

TBD

TBD

As requested
4/month
Operations driven

Operations driven

4/year

Process driven
Process driven
Process driven
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10. The following table shows SSC Government estimated staffing for PWS Section 3 of this
RFP. It is important to note that no staffing for work covered under Sections 1 and 2 is included.
This would include management, clerical, S&MA, and scheduling along with any other functions -

required under Sections 1 and 2.

GOVERNMENT STAFFING ESTIMATE FOR SSC
PWS SECTION 3

Sect. 3

JOB TITLE

Eng/Proj
Mgt

E-1

E-2

Data
Processing

Totals

Sr. Electrical Engineer

Electrical Engineer

Jr. Electrical Engineer

Sr. Mechanical Engineer

Mechanical Engineer

Jr. Mechanical Engineer

Sr. Systems Engineer

Drafter

Engineering Clerk

N W = A a aibdh N

Tech Field Support Specialist

Facilitator

Lead Mechanical Technician

Mechanical Technician |

O [ A NINW [ AN alod

Mechanical Technician I1

—
—_

Mechanical Technician III

Lead Electronics Technician

Electronics Technical Maintenance 1

Electronics Technical Maintenance 11

Electronics Technical Maintenance I1I

WL =W N =] NN

N IWIN[=~ININa ] (s

N W afa|w (w o |a |-

Computer Scientist/Programmer

Data Operator

Video/Data Specialist

Planner/Scheduler

QW == N[N o |w |

Totals,

16

29

16

18

[0}
(o2}
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Work Load Indicators for
Marshall Space Flight Center

Test and Evaluation Department

1. Provided within these list are typical work loads that indicate the amount of work that has
occurred during the past years. Although this does not represent all the work that is done by this
department, it does give an approximation of the overall work load.

2. Listed below is a snap shot in time of the active projects for FY02. The complexities of these
projects differ, but the offeror will have some idea of the amount of different projects worked on
during the year. Each of these requires some build-up and removal as well as test ops to be
conducted.

Project Description Test Position
P2066 Light Weight Long Life Thrust Cell Design 116/PB
P2111  Zero Boiloff MHTB Cryocooler Testing 300
P2153 X-34 LOX Seal Tank Test 500
P2182 RBCC Vortex Chamber (Army) 115
P2242  Advanced Fuels - Round 2 HCF
P2248 Reactivation of 15 Foot Vacuum Chamber 300
P2251 24" Solid SPTA
P2255 24" Hybrid Motor 500
P2269 Aerojet COBRA & RLX Subscale Injector/Chamber 116
P2270  Laser Ignition Test HCF
P2271 Rocketdyne FRSC 60K Combustion Devices Testbed 116
P2290 NGC Subscale Composite LH2 Tank 4699
P2291 Rocketdyne Low Element Density Injector 116
P2317 MHTB Modifications for LN2 Test 300
P2330 Stand Preps 4670
P2331 Laser Ignition HCF
P2335 Cryogenic Mass Flowmeter Development test cell
P2339 Component Characterization 4674
P2341 Flow Liner Instr.Test 500
P2347 SFT Solid Fuel Tank test cell
P2348 11" GOX test cell
P2349 24" Solid Motor Testing 500
P311  Solid Fuel Torch (All RSRM) TC104




3. The chart below indicates the number of test conducted on the different facilities covered
under this contract.
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Number of Tests Performed by Test Facility

'00 '01 '02
500 18 42 67
300 15 16 1
116 5 17 16
115 18 14 11
104 23 8 15
103 0 0 15
SPTA 16 1 0
HCF 33 9 41
STF 8 7 0
OCF 0 23 0
4670 0 0 0
4699 0 0 5
CSF 4 0 0
110 9 0 0
TOTAL 149 137 171

4, Historical levels of TPSs written for work in the Propulsion Research Center, East Test and
West Test Areas are shown in the following table. The TPS listed below are associated with the
above number of tests. The TOC provides all technician labor along with craft support as
required. These personnel work along side government staff as part of an integrated test team.
Past test activity is shown in an earlier table.

WORK DOCUMENTS
2000 2001 2002 (through 10/2)

TS115 K e st
Mech TPS 84 105 72
Instr TPS 44 62 53
Control TPS 34 28 43
STE 30 28 17
TS116 : : R ~
Mech TPS 62 80 99
Instr TPS 26 19 32
Control TPS 33 23 32
STE 10 14 18
TS500 ; o S
Mech TPS 165 187 162
Instr TPS 26 53 39
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Control TPS 21 68 40
STE 23 54 23

TS300

Mech TPS 64

Instr TPS 39

Control TPS 22 34 9

STE

SPTA Lt =

Mech TPS 1 1 3
Instr TPS 1 9 >
Control TPS 1 6 )
STE 16 36 14
TEST CELLS ‘
Mech TPS 2 49 100
Instr TPS 12 10 72
Control TPS 8 22 19
STE 13 33 31
Other TPS

HOT GAS T T
Mech TPS 3 ) ]
Instr TPS 0 0 0
Control TPS 0 0 0
STE 3 5 )
4699/STF = o o
Mech TPS 80 37 15
Instr TPS 56 29 3
Control TPS 33 22 8
STE 44 9 5
4670/TSB e

Mech TPS 27 43 16
Instr TPS 14 9 3
Control TPS 12 13 15
STE 3 7 8
HCF

Mech TPS 31 22 40
Instr TPS 2 1 2
Control TPS 13 2 3
STE ) 2 >
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5. Listed below is the number of cryogenic trailers and dewars that support testing in the east
and west test areas. Cryogenics support is provided for TS116, TS500, 4699, and 4670. This
support involves the unloading / loading of commodities from trailers at the appropriate
facilities. This includes connecting and disconnecting. The operation of the trailer valves is the
responsibility of the pressure and propellants Contractor. Although the chart below indicates
only Lox usage, the Contractor shall be responsible for several Hydrogen storage facilities. If
the need arises the Contractor shall support the unloading/loading of commodities from trailers at
the appropriate facilities.

Month LOX Trailers LOX Dewars (160 liter)
Jun 01 0 1
July 01 0 2
Aug 01 8 3
Sept 01 12 0
Oct 01 7 3
Nov (01 8 0
Dec 01 5 4
Jan 02 0 0
Feb 02 9 3
Mar 02 9 4
Apr 02 3 0
May 02 0 0




6. The following table shows MSFC Government estimated staffing for PWS Section 3 of this
RFP. It is important to note that no staffing for work covered under Sections 1 and 2 is included.
This would include management, clerical, S&MA, and scheduling along with any other functions
required under PWS Sections 1 and 2.

GOVERNMENT STAFFING ESTIMATE FOR MSFC
PWS SECTION 3

NAS13-03034 Page 231 of 232

Classification Gov. Estimate

Control Tech.
Tech 4

Tech 3
Tech 2
Tech 1
Instrumentation Tech.
Tech 4
Tech 3
Tech 2
Tech 1
Mechanical Tech.
Tech 4
Tech 3
Tech 2
Tech 1
Machinist
Mechanical Crews
Equip Oprs.
Pipefitters
Millwrights
Carpenter
Laborers
Scheduler

ol el BB (20 CR0 LY P SR ISR (S BN N 1o (=3 [C BN TR (1) Fo) N o) PR s

[(o]
~

Staffing Total




NASI3$34 Page 232 0f 232

PART III - PERFORMANCE STANDARDS AND WORKLOAD INDICATORS
ATTACHMENT J-13

OPTIONS WORKSHEET

(This file will be found in a separate folder)



SECTION J-13 -
" Competition Review - Option/Sole Source Review Em‘:m:% « tha@
Element ﬂ ,
Number |[SECTION I: General Contract Information: Date Form Completed: |
W ‘ - 1. Center]--- ] ]
i 2y >25= # Ancun..»e» #, Ocovawﬁio Agreement #, Grant #)--- R
3l - Was the Contract Competitively Awarded (Y om\Zov_--- ) . -
N 4]  IfaFollow-onis Anticipated, will it be Competed? (Y am\Zc-H--- 1 - ) ‘ .
- Title/Brief Description of Actio o -
6 Contracting Officer Z»Eo\wg:a_--- - - O
. - COTR Name/Phond-- | ) ‘ i ) ) ]
- ‘w‘.‘ : o \ . ._ Prime Contractory--- - | e
H - ‘ \% l< S ., Prime Contractor Performing Business Unif}--- B , -
‘ 1N  Large Business, Small, SDB or WOB? (Identify)]-- o
H :: - w ~ Predominant Contract Type (% of Total)--- ) w . L N
e 2 ‘ mm\mmv&na WoacuasQ Contract Type (% of Totalf— | o ‘4 -
13. Multiple Award Contract (Y/NQ-- M O
14 - GWAC/GSA or other Order? (Identify)} - | B o
Period of Performance (P.0.P) & Contract Value: _ |
| Start End Value
| 15 ) Dates: O<2.u= Contract P.O.P. if all Options Are mua_.o.men_ ) ) ) B
) 16. ~ Total Years: Contract Length In Years ( if all Opts Huﬁd_uo&_! ) ir
17. - ~ Total Value: If All Options Are Exercised|-— ) -
18. - Award Dates - Original Basic QE:.»Q_--- | I
e b - Value at Award - Original Basic Oo:ﬁ.»e._--- B - 1 |
20, ] _ Current Contract Value - Include Basic and Exercised 0355—-.. 1 ]
! ~_P.O.P - Option 1} ‘ e -
2. - - ) o ~ Total® <s_=a§ Option Period 1}-- | \\z I -
23 - ) - P.O.P - o_:_em* B ‘ B
2 o ‘ « B Total Value - Option Period N—..- r
B ) P.0.P - Option 3 . | R
26. i B Total Value - Option Period 3.




. Competition Review - Option/Sole Source Review Elements (OSSRE)
A’ g S i
Element |
2. P.O.P - Option 3}--- R T
28. Total Value - Option Period 4-.-
Element| - N , o o Page 2
Number [SECTION II: Requirements and Market Factors:
1| ~ Describe the Government need to be implemented by the Optiong--- - | , o \:]M‘
2., Em«‘a‘,..:-‘mwmzrc.nﬁ any changes to the Government need? (Describe)y--- o B B
‘ ‘ 3. _ummnmmmmci HEWWM_&M@EQH Could be Competed (vs.Option Exer):J--- - ‘ B J o M L ‘- - J|
4. " Extent of Competition Available Today:]-- R
| 5 - - ‘;Ol,.w..-‘:s_ Extent of OoE@ﬁEﬂE (How Many Offerors?): §--- _ ) 0 ) \ ‘IVLMi|1
%anﬂ:#»io&m&c-oﬂ% Or»:mem\>n.<»=8m\w3»_&_3:@5 That Enablé | - ‘ ]
6. - o Item #3 (competition) above:]--- B
an.Jam_.E\a to Have Been Assessed/Completed by the Center: - ] - ]
_____ 1.Sufficient Funds are Available to Fund the Option - 1 ]
2. Sufficient Funds are Expected to be Available for the Life Cycle ﬁ ‘ -
| 3.|No "Cardinal" Change to the Initially Evaluated Option o | -
4./Option Will Be/Has Been Synopsized
S.|Option Price Was Evaluated Prior to Initial Award )
6./ Admin Cost: Option Exercise v. Cost of New Contract Was Considered




e -

(OSSRE)

 Element

Competition Review - Option/Sole Source Review Elements

7.

Continuity of Operations Was Considered

8.

Cost of Disrupting Operations Was Considered

9.

Cost Reasonableness of the Option Was Assessed

10.|Economic Qm»mmomp»ﬁon::m Cost/Tech Performance Considered
Date Form Completed: ,
Element “
Number [SECTION III: Contract Performance: |
,_
For NF 1680 elements 1.a. - ~|&. rate each on a five point scale: R W -
Poor/Unsatisfactory - 1 Satisfactory -2 Good -3 Very Good - 4 Excellent - :
5 ﬁ -
o o - L - ~ On Basic On Exercised |
1. Contractor Performance Evaluation From NASA Form 1680:]--- Contract Options _ ) -
a, Quality: - |
B b. ) - B - Timeliness: B m
c. ) - Price/Cost: |
d. Other:

For ~R§ 2. -a, provide text answers

B 2. Wﬂm,m..»i ,@mmwmmlma Council (Local/HQs) Assessment/Status:|-— ) I e
3. - \Wmmmrmmm;mmvonmmi Reviews Q>—~m‘\2>wm\—wm etc.):]--- ) j B
~ 4. - Responsibility «wmv,mnw compliance with law/regs, financial, etc): | B -
5. o Effectiveness of Contract Structure:]--- o B ]
(How are the contract structure, incentives, contract administratio :
- requirements, etc., serving NASA's interests N B + o
6. . | -




o Competition Review - Option/Sole Source Review Elements (OSSRE)
Element, - T ‘ )
- B i Date Form &082089

Element | age
Number [SECTION 1V: Conclusion:
W \ H! ;HMmMcE?mlmmm:VnMo:wAmmrﬁo_.v Select One and Explain: - “1 H
- ) Selected Action:
R 2 Do Not Exercise Option - End Contractf--- -
2. Do NotExercise Option - Compete/Execute Alternative Strategy]-— o o
I | ! I
i 3. . Exercise Option as Orginally Stipulated in the Contract]--- B - |
4. - ] ] Other:}-- B ] ]




Competition Review - Option/Sole Source Review Elements

( OSSRE)

I - ; ] .
Element W

U&Mﬂoﬁs&oﬂsﬁﬁoa“




